PF04J231 



Koichi OTSUKI 
Appln. No. 10/644,960 
Filing Date: August 21, 2003 
Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
V (Fax) (202) 29 3-7800 Sheet 1 of 24 




PF04J231 



^Koichi OTSUKI 

Appln. No. 10/644,960 
Filing Date: August 21, 2003 
Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
V, JFax) T202) 2 93-7800 Sheet 2 of 24 



Fig.2 



12 



2 



Mouse 




Scanner 








— $ 
— > 



14 



Keyboard 



Image data 



Resolution conversion 
module 



97 



Color correction module < — ^ 



1 



LUT 



Color correction 
table 



98 



Halftone module 



Rasterizer 



99 



100 



Dot formation 
pattern table 



DT 



PD 



□□□□ ^ 
□ □□ 



F"7 



22 



PF04J231 



Koichi OTSUKI 
Appln. No. 10/644,960 
Filing Date: August 21, 2003 
Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
v_(Fax) (202) 293-7800 Sheet 3 of 24 



Fig.3 



44 



43 



42 



32 



□ □ □ □ 
□ □□ 

T 



II. 



45 



Control circuit 



Drive buffer 



RAM 



PROM 



CPU 



Leading edge 
processing portion 



Transition portion 



Midsectional 
processing portion 



Transition portion 



Trailing edge 
processing portion 



~7K~ 





PF04 J23 1 Koichi OTSUKI 



Appln. No. 10/644,960 
Filing Date: August 21, 2003 
Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
V (Fax) (202) 293-7800 Sheet 4 of 24 



Fig.4 



K 




c 

1 .1 

S " 

GO 2> 
I .— 

CO 



O 



c 


LC 


M 


LM 


Y 


o 


o 


o 


o 




o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




Main scanning direction 



Koichi OTSUKI 

PF04 J23 1 Appln. No. 10/644,960 

Filing Date: August 21, 2003 

Kelly Hyndman 

Q77073 

(Tel) (202) 293-7060 
._(FaxK202) 29 3-7800 Sheet 5 of 24 




PF04J231 



KoichiOTSUkl 
Appln. No. 10/644,960 
Filing Date: August 21, 2003 
Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
v (F*x) (202 -1 293-7800 Sheet_6_gI24_ 



Fig.6 




A 



Printing paper 
feed direction 



Pf 



7^r 



Lm 



Main scanning 
direction 

< > 



r 1 



r 



R 




Pb 



Pr 



Wp 



Wr 



Pa 



4^ 

Wa 



Rfp 



Rfq 



Rm 



>Rf 



Rrq, 



Rrp 



>Rr 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 



Koichi OTSUKI 
Appln. No. 10/644,960 
Filing Date: August 21, 2003 
Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
JFM){202)j293ji800_Sheet_7 of_24_ 



Pass 
number 



12 3 4 



5 6 7 



#1 








#1 










#1 










#1 


#2 










#2 










#2 










#2 


#3 










#3 






















#4 










#4 










HA 










#4 


#5 










#5 










TTvJ 










rtu 


#6 










#6 










trU 










trU 


#7 










#7 










ft I 










#7 

TT / 


#8 










#8 










#8 










TfO 


#9 










#9 










#9 










#9 


#10 










#10 










#10 










#10 


#11 










#11 










#11 










#11 


#12 










#12 










#12 










#12 


#13 










#13 










#13 










#13 



L1=52 dots 



Sm=49 dots 



#1 



#2 



#1 



#2 



#1 



#2 



#1 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 



, Koichi OTSUKI 
Appln. No. 10/644,960 
Filing Date: August 21, 2003 
; Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
V iFax)_(202)_293-780<L Slice* 8_of 24_ 



12 3 4 



5 6 7 8 



#1 




Qfi 1 






#1 










#1 
















#1 




L2=12dots 


Sf=9 dots 


#2 










#2 










#2 










#£ 


#3 










#3 










#3 










#3 






* 












#1 








* 










#1 










* 








#1 










* 








#1 


* 








#2 










* 








#2 










* 








#2 










* 








#2 


* 








#3 










* 








#3 










* 








#3 










* 








#3 


* 








* 










* 








* 










* 








* 










* 








* 


* 








* 










* 








* 










* 








* 










* 








* 


* 








* 










* 








* 










* 








* 










* 








* 


* 








* 










* 








* 










* 








* 










* 








* 


* 








* 










* 








* 










* 








* 










* 








* 


* 








* 










* 








* 










* 








* 










* 








* 


* 








* 










* 








* 










* 








* 
















* 








* 












* 










* 










* 


* 










* 










* 










* 


* 












* 










* 








* 



r Koichi OTSUKI 

PF04 J23 1 Appln. No. 10/644,960 



Filing Date: August 21, 2003 
, Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
^_g ax l(gQ^)- 2 ll- 78Q0 S h eet 9 of 24 




' Koichi OTSUKI 

PF04 J23 1 Appln. No. 10/644,960 



Filing Date: August 21, 2003 
Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
V__(Fax) _(202)J293-7800_Sneet _1 0 _of ,24. 




1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 



r Koichi OTSUKI 

Appln. No. 10/644,960 
Filing Dare: August 21, 2003 
Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
v (Fax)_(202).293^7800_SrieUl _of 24_ 



11 

Pass 
number 



12 3 4 



5 


6 


7 


8 


Sr=13 dots 












* 










* 










* 










* 


* 










* 










* 










* 


* 










* 










* 










* 


* 










* 




















* 


* 




















* 










* 


* 










* 










* 










* 


* 










* 










* 










* 


* 










* 










* 












* 










* 










* 










* 


#10 










#10 










#10 










#10 


#11 










#11 










#11 










#11 


#12 




I 



* 




ftri 




* 










* 


I 








* 


* 










* 










* 










* 


* 










* 










* 










* 


* 










* 










* 










* 


* 










* 










* 










* 


* 










* 










* 










* 


* 










* 










* 










* 


* 










* 










* 










* 


* 










* 










* 










* 


#10 










#10 










#10 










#10 


#11 










#11 










#11 










#11 


#12 










#12 










#12 










#12 


#13 










#13 










#13 








| #13 



L3=16dots 



r Koichi OTSUKI ' 
PF04J231 Appln. No. 10/644,960 

\ Filing Date: August 21, 2003 

Kelly Hyndrnan 
; Q77073 

| (Tel) (202) 293-7060 

V_(Fm)J2^L2?3£7800 __SheetJ 2_ of _24 



Fig. 12 



Leading edge 
process 



Examine leading 
edge process unit lines 




S24 



Yes 



S30 



Alignment feed 



S32 



Unit scan operation 
(nozzles #1 -#13) 



(^Mi 



Midsectional process 



© 



S22 



S26 



Leading edge 
process sub-scan 



S28 



Unit scan operation 
(nozzles #1 - #3) 



© 



PF04J231 



Fig. 13 

Main scan 
line number 



f Koichi OTSUKI 

1 Appln. No. 10/644,960 

! Filing Date: August 21, 2003 

Kelly Hyndman 

Q77073 

(Tel) (202) 293-7060 
V (Fax) (202)_293-I8JDL0__ Sheet 13_of_24 



Rf 



Rfp 



Rfq 



Rm 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
| 18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 



Pass I 

number! 1 2 3 4 5 



7 8 9 10 11 12 13 14 15 16 



#1 



#2 



#3 



#1 



#2 



#3 



#1 



#2 



#3 



#1 



#2 



#3 



Sf 



Hypothetical leading 



edge position of paper 



#1 



#2 



#3 



#1 



#2 



#3 



#1 



#3 



#1 



#2 



#3 



Sf1 



#2 



#3 



#4 



#5 



#6 



#7 



#8 



#9 



#10 



#11 



#12 



#13 



#1 



#2 



#3 



#4 



#5 



#6 



#7 



#8 



#9 



#10 



#11 



#12 



#13 



#1 



#2 



#3 



#4 



#5 



#6 



#7 



#8 



#9 



#10 



#11 



#12 



#13 



#1 



#2 



#3 



#4 



#5 



#6 



#7 



#8 



#9 



#10 



#11 



#12 



#13 



Sm 



#1- 





#1 










#1 










#1 


#2 










#2 










#2 










#2 


#3 









67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
u 23 
il 22 
21 
20 



C Koichi OTSUKI 
! Appln. No. 10/644,960 
! Filing Dase: August 2 1 , 2003 
[ Kelly Hyndman 



Q77073 
I (Tel) (202) 293-7060 
V (Fa*) (2O2)„293£780Q Shret.14 of 24. 



Pass 
number 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 







#6 










#2 










#6 


#3 








#7 










#3 








#7 










#3 








#7 










#3 








#7 


#4 








#8 










#4 








#8 










#4 








#8 










#4 












#8 


#5 














#9 










#5 








* 








#9 










#5 








* 










#9 










#5 








* 










#9 


#6 








* 








#10 










#6 








* 








#10 










#6 








* 








#10 










#6 








* 








#10 


#7 








* 








#11 










#7 








* 








#11 










#7 








* 








#11 










#7 








* 








#11 


#8 








* 








#12 










#8 








* 








#12 










#8 








* 








#12 










#8 








* 












#12 


#9 








* 








* 






#13 










#9 








* 








* 








#13 










#9 








* 








* 








#13 










#9 








* 








* 






#13 


#10 








* 








* 
















#10 








* 








* 






Sm1 






#10 








* 








* 










#10 








* 








* 


#11 








* 








* 










#11 








* 








* 










#11 








* 








* 










#11 








* 








* 


#12 








* 








* 










#12 








* 








* 










#12 








* 








* 










#12 








* 








* 


#13 








* 








* 












#13 








* 








* 










#13 








* 








* 








#13 








* 








* 




#10 








* 










#10 








* 










#10 








* 





PF04 J 2^1 i KoichiOTSUKI 

Appln. No. 10/644,960 



Filing Date: August 21, 2003 

Kelly Hyndman 

Q77073 

(Tel) (202) 293-7060 
JJ^U202U9^7800_Sheet 15_of 24 



Fig. 15 

Main scan 
line number 



Rm 



Rr 



Rrq 



Rrp 



28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

-1 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 



Pass 
number 



5 6 7 8 9 10 11 12 13 14 15 16 





a 
• 










#12 








5k 








>k 












#12 








sk 








5k 


#13 




























#13 








5k 








sk 










#13 








sk 








5k 








#13 








* 








5k 


Sr 




#10 








* 












#10 








* 










#10 








* 










#10 










#11 








ale 










#11 


















#11 








5k 










#11 








5k 


#12 
















Hypothetical trailing 


}r 




#12 














edge position of pape 






#12 








5k 












#12 








* 


#13 








5k 












#13 








5k 










#13 








* 








#13 








* 








#10 












#10 










#10 










#10 


#11 










#11 






Sr 








#11 












#11 


#12 










#12 










#12 










#12 


#13 












#13 










#13 








#13 



r KoichiOTSUKI 

PF04J231 Appln. No. 10/644,960 

Filing Date: August 21, 2003 
Kelly Hyndman 
Q77073 
■ (Tel) (202) 293-7060 
v fEaxU2021293-7800^ Sheet 1.6._ofL 24 — _. — J 



Fig. 16 



Midsectional 
process 



Examine midsectional 
process unit band 




S54 



No 



S60 



Alignment feed 



L 



S62 



Unit scan operation 
(nozzles #1 -#13) 



C 



Trailing edge 
process 



0 



S52 



S56 



Midsectional 
process sub-scan 



S58 



Unit scan operation 
(nozzles #1 -#13) 



© 



f Koichi OTSUKI 

PF04 J23 1 I Appln. No. 10/644,960 

; Filing Date: August 2 1 , 2003 

Kelly IT) ndman 
■ Q77073 

1 (Tel) (202) 293-7060 

KjlFax) (?02) 293^G0__S^r 17 of_24 : 




Koichi OTSUKI 



PF04J23 1 ! Appln. No. 10/644,960 

! Filing Date: August 21, 2003 
I Kelly Hyiidman 



i 



Q77073 

(Tel) (202) 293-7060 
(Fax)J202V293-7^00_She_et.L8joL.24 . 



Fig. 18 



Leading edge 
process 



Examine leading 
edge process unit lines 




S24 



Yes 



Leading edge 
process sub-scan 



£ 



S32 



Unit scan operation 
(nozzles #1 - #13) 



Midsectional 
process 



© 



S22 



S26 



Leading edge 
process sub-scan 



S28 



Unit scan operation 
(nozzles #1 - #3) 



© 



PF04J231 



Fig. 19 



f Koichi OTSUKI 

i Appln. No. 10/644,960 

Filing Date: August 21, 2003 

Kelly Hyndman 
i Q77073 

i (Tel) (202) 293-7060 
V_(FajcV(202).293r7800_SheetJ.9_of_24 



Main scan 
line number 



Rfp 



Rfq 



Rm 



Pass 
number 



1 2 3 4 5 6 7 8 9 10 11 12 






#1 








#1 










#1 












#1 




Sf 


#2 










#2 










#2 










#2 




Hypothetical 


#3 








edoe nositio 




#3 












#3 










#3 






* 








#1 








* 








#1 










* 








#1 












* 








#1 






* 








#2 










* 








#2 










* 








#2 






Sf 








* 








#2 


* 








#3 










* 








#3 










* 








#3 










* 








#3 






* 








* 








#1 








* 








* 








#1 










* 








* 








#1 










* 








* 








#1 


* 








* 








#2 










* 








* 








#2 










* 








* 








#2 










* 








* 








#2 










* 








#3 










* 








* 








#3 










* 








* 








#3 










* 








* 








#3 


* 
















#4 










* 








* 








#4 










* 








* 








#4 


















* 








#4 


* 








* 








#5 










* 








* 








#5 










* 








* 








#5 










* 








* 








#5 


* 








* 








#6 










* 








* 








#6 










* 








* 








#6 










* 








* 








#6 


* 








* 








#7 










* 








* 








#7 










* 








* 








#7 








* 








* 








#7 






* 








#8 












* 








#8 










* 








#8 










* 








#8 


* 








#9 










* 








#9 










* 








#9 










* 








#9 


* 








#10 












* 








#10 










* 








#10 








* 








#10 






#11 












#11 










#11 










#11 


#12 










#12 










#12 










#12 


#13 












#13 










#13 








#13 







#1 



#1 



#1 



PF04J231 



Fig.20 



Main scan 
line number 



Rf 



Rfp 



Rfq 



Rm 



Rr 



Rrq 



Rrp 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 



Koichi OTSUKI 
Appln. No. 10/644,960 
Filing Date: August 21, 2003 
Kelly Hyndinan 
Q77073 

(Tel) (202) 293-7CS0 
_(Fa\U202) 293r780jL ^.'.-,- 20_of 24 



Pass 
number 



8 9 10 11 12 13 



#1 



#2 



#3 



Sf 



#1 



#2 



#3 



Sf 



Hypothetical leading 



#1 



#2 



#3 



edge position of paper 



Sf 



#1 



#2 



#3 



Sf1 



#1 



#2 



#3 



#4 



#5 



#6 



#7 



#8 



#9 



#10 



#11 



#12 



#13 



Sm 



#1 



#2 



#3 



#4 



#5 



#6 



#7 



#8 



#9 



#10 



#11 



#12 



#13 



Sm1 



#1 —I 



#2 



#3 



#4 



#5 



#6 



#7 



#8 



#9 



#10 



#11 



#12 



#13 



Sr 



#T0 



#11 



#12 



#13 



Hypothetical trailing 



edge position of paper 



Sr 



#10 



#11 



#12 



#13 



Sr 



#10 
#11 
#12 
#13 



Sr 



#10 
FTT 
#T2 
#13 



PF04J231 



Fig.21 



Koichi OTSUKI 
Appln. No. 10/644,960 
Filing Date: August 21, 2003 
Kelly Hyndman 
Q77073 

(Tel) (202) 293-7060 
V.JFaxjL(202)J29^^ 24 







Pass 










1 VI dill otdl I 




number 


i 
i 




2 


3 


4 


line nurnuer 












i 




K 




if 1 








o 
c. 
















o 
o 




K 




•no 










A 

4 










#1 






















0 




K 












Sm= 


=357 dots 


6 










#2 




L1 




7 




K 




#4 










8 










#3 








9 




K 




#5 










I U 










#4 








1 1 




K 














1 Z 










#5 










■ 
■ 
■ 


■ 
■ 










o4o 










#172 








o4/ 




K 




+M "7 A 

ffl /4 










o4o 










#173 








O/l O 

o4y 




K 




# I /o 










oOU 










#174 








OK 1 
OOl 




K 




ffl /D 




















#175 








oOo 




K 




"7*7 
ff 1 / / 










o04 










#176 








OOO 




K 




■ff 1 "7Q 










ODD 










#177 








OCT 

oO / 




K 




#1 "7Q 










OOo 










#178 








OOxJ 




K 




#1 an 

tr 1 OU 










360 






#179 








361 










#1 




362 






#180 








363 










#2 




364 












#1 




365 










#3 






■ 












#2 





PF04J231 A° it i hi M rS ,^ 1 

i Appln. No. 10/644,960 
Filing Date: August 21, 2003 
Kelly Hyndman 
Q77073 
j (Tel) (202) 293-7060 
WHax).(2021293^7800 _Sheet 22 of_24 




PFOA f KoTcliiOTSUKl" ^ 

| Appln. No. 10/644,960 
| Filing Dale: August 21, 2GvJ 

Kelly HyndmaR 
J Q77073 

! (Tel) (202) 293-70^0 
V^IZaxl(70^I293^no^^,M .23_f)f 2-1 




! Appln. No. 10/644,960 
I Filing Date: August 21, 2003 
I Keily Hyndman 
Q77073 

(Tel) (202) 293-7060 . 
^_(FaxU2021293-7800__Sh2et 24 of 24 J 



Fig. 24 




